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TUBE FEEDING W I T H LIQUEFIED NATURAL FOODS
JAMES B A R R O N ,

M.D.*

The maintenance of nutrition, fluid and electrolyte balance is an ever present
problem in medical as well as surgical patients. Even though in recent years most
emphasis has been placed on the intravenous route, the superiority of alimentary
ingestion is well recognized. There are always some patients who cannot, or
will not, take food and fluid by mouth. I n the past, the usual gastric or jejunal
tube has been too poorly tolerated to be of any practical use. W i t h the availability of fine caliber plastic tubes, we now have inexpensive, non-irritating tubes
which can be tolerated in the upper gastro-intestinal tract over long periods of
time. For some time now we have been using the polyethylene tube, size PE240
with an outside diameter of 2.4 mm. When introducing these tubes into the
stomach, they may be cut about the same length as a Levine tube and simply
passed through the nostril down into the stomach in the usual manner. However, if there is an obstruction, or fistula, in the upper gastro-intestinal tract,
or if the patient is vomiting, special means must be used to pass this tube well
down into the jejunum. These tubes may be passed into patients who cannot
cooperate in swallowing, including unconscious patients. They may be passed
in cases where one can get a length of silk, either alone or attached to a small
balloon (with mercury) to pass through the obstructed area. After the string
is in place, well down in the jejunum, the tube is simply threaded over the string
and allowed to pass down into the small intestine. One should select the gastric
route of administration in preference to the small intestine unless there is some
definite reason to the contrary. The jejunal tubes have been of great help in
many cases, including cases of delayed emptying following gastrectomy, biliary
fistula, duodenal fistula, upper .small bowel fistula, pancreatic fistula, vomiting,
and other cases of this type. For details on the preparation and passage of these
tubes, the reader is referred to a previous publication.! These polyethylene
tubes may be used for replacing various body fluids, such as bile, water, gastric
juice, duodenal secretions, pancreatic secretions, upper small bowel content,
chemicals, water soluble drugs, feeding formula, and finally liquefied whole food.
Some years were spent in developing various feeding formulas which would pass
through this type of tube. I n the majority of cases, with increasing experience,
it was possible to use these feeding formulas^; however, we were still not completely satisfied. .Accordingly, we devoted our efforts toward a more satisfactory
food preparation. I n using the prepared feeding formulas over long periods of
time we becaine increasingly aware of the fact that the clinical results obtained
were not entirely satisfactory. Many patients would develop various signs and
symptoms of the lack of some important nutritional element in spite of all the
materials that were placed in the formula. In view of this, our efforts were turned
to a search for some method by which we could use whole food preparations as
desired.
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Increasing evidence stresses more and more the complexity of nutritional
needs of the human body. From a few nutrients thought to be sufficient for a
healthy cellular metabolism a generation ago, the number of factors now known
to be necessary has increased greatly and undoubtedly in the future more will be
discovered. There are few who will disagree with the statement that natural
whole foods are to be preferred for nutritional purposes for after all the.se are what
the body has been accustomed to for a long period of time. We know of no manufactured preparation at present which can surpass, or even equal, such natural
foods as meat, vegetables (fresh or cooked), eggs, milk, fruits, etc. I t is apparent
that the gastro-intestinal tract should tolerate this as well, or better, than any
prepared feeding formula. Here we have a good source of natural proteins, fats,
carbohydrates, minerals, vitamins, and other necessary constituents. I n following this up, we determined that a mechanical blender (such as a Waring) was quite
satisfactory to liquefy whole food using water or milk, or fruit juice as the liquid
along with the tray of whole food. I n fact, the only things that have been removed are the bones and seeds. For about a year we used a Waring blender for
liquefying whole trays of food with good success. We found that by not overloading the machine, adding adequate liquid (water, fruit juice, or homogenized
milk), that we could quite satisfactorily prepare liquefied meals of any diet desired.
We found that it was necessary to strain this material through wire gauze strainers,
and in doing so we found that we would lose about 5 to 12% of the protein present.
This was easily replaced by adding one or two eggs to each meal, which more
than made up for the loss of protein. We found that this food was very well
tolerated in the gastric feedings, and even well tolerated in the jejunal feedings
as long as it was placed in "the jejunum at a slow, constant rate. Clinical use
of this inaterial soon provided innumerable examples of its superiority of providing all essential nutrients in adequate quantity, simultaneously, and in a well
tolerated form. We did find early in our experiments with liquefied whole food
that some form of mechanical pump was almost a necessity, as it would supply
the adequate pressure to force the food through the small tube; and i t could be
depended upon not to drip the food too fast or too slow. We began to search for
a larger machine and one that would grind the food more adequately and, accordingly, we secured a colloid, or a serum mill, with a capacity of 5 gallons, from
the Admiral Tool and Die Company, Long Island, New York, Fig. 1. This machine is ordinarily used in the chemical, cosmetic, and drug business. By means
of a micrometer adjustment the particles may be ground practically as fine as one
desires. The machine has a water jacket so that all heat generated is disposed
of and it does not destroy the food. By using this machine one can quite easily
add meat, vegetables, eggs, milk, f r u i t and any other natural foods that one cares
to use in the diet. This machine has proven quite satisfactory and will grind the
food into much smaller pieces than the small blenders. I n using the food after it is
delivered from the machine, we have simply placed the inaterial in intravenous
fluid bottles, or milk bottles. The liquefied food is placed in the ice box and is
used as needed. We have found that adequate liquid has to be added to keep the
material fluid enough to flow through these small tubes. We have found that the
average meal can easily be prepared in 800 to 1000 cc, and that we would easily
have 1000 to 1300 calories in one of these 1000 cc bottles. To use, the material
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is simply shaken well and then poured through one medium wire gauze strainer.
In passing through this practically no material is removed when the large colloid
mill is used.

Fig. 1—Colloid Mill—made by .Admiral Tool and Die Compan)'
—5 gallon capacity—water jacket for cooling.
Steam connections
for sterilization and cleaning. A micrometer adjustment is present
so that the particle size can be regulated.

After many attempts, we have finally perfected a small feeding pump, which
by using various geared motors can be made to deliver the food at almost any
speed desired. Fig. 2. We have found for practical purposes that a machine which
will deliver a Hter in about 2 to 5 hours is the most satisfactory for all around use.
We have made some machines which would deliver a liter in an hour, and some
which will take as long as 10 hours. We have repeatedly noted that any material
(including water) introduced directly into the jejunum must be at a slow rate;
otherwise cramps and diarrhea result. We prefer to use pumps for jejunal tube
feeding which will deliver a liter in 5 to 10 hours. These pumps will be described
in detail in a later publication. A t the present time the material cost on these
pumps is well under JI2.00. W i t h the liquefied whole food we have been most
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impressed w i t h : first, the tolerance on the part of the patient; and second, the
clinical response obtained. I n fact, at the present time we are using no feeding
formulas of any type, because the liquefied whole food, in our opinion, far surpasses that of any formula that we have used in the past.
I n preparing food for a limited number of patients a mechanical blender (such
as Waring, Oster, Universal, etc.) is satisfactory. In using this the precautions
to follow are: First of all, the removal of all bones and seeds from the food; second,
the use of homogenized milk, rather than whole milk, because butter will form from
ordinary milk. I t is of interest to note that ordinary milk may be used quite
readily in the colloid mill. The blender should not be over-loaded. The blender
container should only be about half full at each grinding. The machine should
be allowed to run for at least five or ten minutes and adequate liquid must be
added, whether this be milk (homogenized), water, or fruit juice. Patients, or
members of the family, may be taught to use this machine readily for liquefying
whole food. The colloid mill will make the food particles much smaller and, in
general, is more satisfactory, especially for large numbers of patients. Although
it is fairly expensive, the cost is more than justified in human lives saved and in
the good clinical response noted. I t must also be remembered that intravenous
blood, fluid, and amino-acids are, at the best, only temporary and that the cost
of these is almost prohibitive on any large scale use. In the past we have devoted
most of our efforts toward feeding the.se people after .surgery, and it is quite obvious
that much good would be accomplished i f we build these patients up prior to
surgery. A t the present time we are making a definite effort to feed the patients
prior to surgery where a good deal of weight has been lost.

Fig. 2—Feeding Pump—The rubber tube is easily changed. There is no
tendencv for the tube to move. The.se are made with small gear motors.
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Liquefied whole food has now been used in well over one hundred cases. These
cases have included: duodenal fistula, delayed emptying after gastrectomy, oral
surgery, carcinoma of pharynx and stomach, nephrosis and nephritis, cerebrovascular accidents, burns, brain tumors, biliary fistula, coma, high small intestinal
fistula, partial upper gastro-intestinal obstruction, vomiting, anorexia, ulcerative
colitis, swallowing problems, malnutrition, regional enteritis, diarrhea, and dumping syndrome after gastrectomy. We now have available a source of natural foods
which are readily passed through small, non-irritating tubes in those patients who
for some reason cannot take food and fluids by mouth. .A technique has been
developed for passing these small tubes into the stomach and jejunum. Small,
inexpensive feeding pumps have been developed which will place this food in the
upper gastro-intestinal tract at any rate desired. In our opinion, liquefied whole
natural food .surpasses any prepared feeding formula that we have used.
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